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SUMMARY

-mm+

Shearfatiguetestsweremadeofjointswith~ –incldiameter16
2iI.s+F31(JI)1 rivets in O.@-inch-thick Alclad sheet of the following
hig&stren@haluminumslloys:Alclad2Mwr3
Alclad 2ksJT36(+),1 JQchd 24s+86,Alclad
Alclad14s+?4(+,1 andAlclad14S+6(+!).2w
madeonjointswith3

z ‘tic--ter 1~431
Y thickAlcladT= (+!)laluminumalloy.

(~),1 Alclad24s+81,
7%=5 (+,1

One seriesoftestswas
(+)1rivetsinO.064-inc&

Theresultsshowedthatthedesignofthejointgivesa wider
rangeoffatiguestrengt~thandoesthechoiceofmaterialfromthe
groupstudied.Theresultsalsoshowedthatnoonesheetalloyshowed
superiority over the others.

=~UOl?ION

Theresearchprogramof
Includedthefatiguetesting
sizerivets.Theresultsof
references1 and2.

theAluminumResearthLaboratorieshas
of$oimtsofvarioust~esusingaircrafb
someofthe tests have been presented in

Itisthepurposeofthisreporttoexpandthefieldcowm?edby
reference2 andtosummarlzetheavailabletestdataofjoints

3with — –inch-diameter Z?kSJT31rivets in 0.06&incbAhick Alclad sheet
ar 16

of the high+trengthaluminumalloys.

lFomertemperdesignationgiveninparentheses..
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IumRnusANDSEECIMENS

Alcladsheetofthefollowingalloysandtemperswasusedinthese
tests:Alclad2MW3,Alclad24s+?81,Alclad2J.Is-T36,Alclad24S+!86,
Alclad75s+6,AlcladMWT4, sndAlclad14S+6. Theactualthicknesses
ofthesheetandoftheAlcladcoating(eachside)aregiven intableI.
Thetensilepropertiesaxegivenin.tableI andallthevaluessatisfy
therespectivespecificationrequirements.Theyarealsoingoo&.agree-
mantwiththet~icalvalues.Theartificiallyagedmaterialswere
obtainedfromthesamelotsasthecorrespondingnaturallyaged
materials.

Alltherivetsusedwere3/16tichindiameter;2kEW131was wed
foralltherivetsexceptforonesetwhichwasof17S-!231.Theywere
heat-treated,quenched,refrigerated,anddrivencoldimmediatelyafter
removalfromtherefrigerant(+31 temper).AsnotedintablesII
andIIT,thenmnufacturedheadsofsomewereofthehaziertypeand
somewerecounter&u&at100°.Thedrivenheadswereallflat-.“For
items36, 38, 39, and43, thesheetwasmacbin=ountersunkwhilefor
items44,45, 52, and 53 the sheetwasdimpledeitherbyspin-dimpling
orcoin-dimplingasnoted.Therivetswereallowedtoageatroom
temperatureforatleast4 daysbeforetesting.

Theindividualfatiguespecimensweresimplelapjointscontaining
a singlerivet.Theywere1 inchwideandthelapwas3/4 inchlongas
showninfigure1. Theywerecutfrompanels20inchesWng containing
16rivetsasshowninfigure2. Aftersawing,theedgesofthe
specimenswerefinishedbymachiningin-thelongitudinaldirection.
Thespecime~forstatictest-alsocontaineda singlerivetandwere
cut frompanelsasshowninfigure3.

ME?TH@S07TESTING

Threedifferentmachheswereusedduringthetestingofthe
fatiguespecimensand,judgingfromtheoverlappingof-theplotted
data,thefatigue,strengthswerenotinfluencedbythemchineused.
Themachinesereshm infigures4,5,and6. The~tating+eam
fatiguemachineshowninfigure4 wasdesignedsndbuiltatthe
AluminumResearchLaboratoriesin1942andoperatesat1750rpm. It
wasusedformostofthetests.Theadaptersfortestinga setoffour
specimensareshowninfigure7. Duringthetest-theadaptersmd
specimensfozm.edpartof-arotatingbeam,thecentralportionofwhich
wassubjectedtoa uniformbandingmoment.Therivetswerethus
subjectedtoa cyclicshearingloadwhich~ariedfroma maximuminone
directiontothesamevalueintheopposite+irection.The2–inch



..

NACATN2012 3

rotaMn&beamfatiguemachineIsshowninfigure5. Itwasdesigned
andbuiltatAluminumResearchLaboratoriesin1930andisdescribedin
reference3. Thisnachlnewasoriginallyintendedfortestingrotating
solid-beamspecti havinga dism&erof2 inchesatthetestsection.
Bymeansof‘theadaptersshowninfigure8 itismadesuitablefor
testingthesesti rivetedjointsundercompletelyreversedloading.
Itoperatesat1400rpm.A l&?ousedirec~tressfatiguemachineha-
a maximumcapacityof5000poundsisshowninfigure6. !lhismachine
isalsoprovidedwithadaptersfortestinga setoffourspecimens.It
operatesat1500rpm. Althoughthismaohineisadjustabletogiveany
desiredloadingcycle,thetestsweremadewithcompletelyreversed.
stresses.Eachofthesemachinesiseqtippedwitha limitswitchwhich
automaticallystopsthemachinewhena specimsnfain. Eachalsobasa
counterfordeterminingthenuderofcyclesofstress.~ thetestsin
whichtheexpectealifeofthespecimenwaslessthanabout 1000cycles,
thespecimenwasrotatedbyhandandthenuniberofcyclescounted.

Usuallyonlyoneofthefourjointsfailsinfatigueandthe
specimenthencollapses.occasionallyitisdifficulttoaeterminethe
locationoftheifitialfailure,whetherintherivetorsheet,because
thejointsare@ilate& consirierablybythetimethemachinecomesto
rest.

.

Theindividualtest
onthesheetalloy,type
ofinitialfailure.
TableIIIsummarizes
ofcyclesofstress.

ihe
the

RESULTSANDDISO’IESION

resultsaregivanintableIIwithinformation
ofrivet,-preparationofthehole,antilocation
dataereshownasEW curvesh figures9 to24.
indicatedfatiguestrengthsforcertainnunibers

Thedatasuggestthefollowingcomparisons.

VaxlousAlloysandTempers

k showninfigures25and26d-ltheS+ curvesforthevarious
alloysantitempersofAlclaasheetusedinthisInvestigationareof
thesamegeneralshapeamlforeachtypeofSointthecurvesliefairly
closetogethersothatallofthemcanbe covereabya relativelynsrrow
scatterbanL Thisisparticularlytrueofthejointswithbrazie~
headrivetswherethevariablesofmakingthespecimenscsnbekeptin
closercontrol.Noonesheetalloyshowsa consistentsuperiorityover
alloftheothersinthesetestsbutitisinterestingtonotethat
Alclad2MW3 isgeneraUyonthehighsitLeofthegroup.



4

DesignofJoint

“NACATN2012

Thedatainfi~es 27~d 28show*kt thedesignofthejoint,
whetherusingrivetswithprotrudingheadsorwithflushheads,gi~es
a widerrangeof’fatiguestrengthsthandoesthechoiceofthematerial
fromthegroupstudied in thisinvestigation.Forhighloadsper rivet
andsmallnunbersofcycles,theprotrudin&headrivetsindrilled
holesexesuperiorto flus&head ri~etsinnmcld.n=ountersunkholes.
Therelativestrengthof joints withdimpledholesdependsonthemethod
usedindin@ingthesheet.InthecaseofAlcladX sheet,the
datainfigure29indicatethatcoin+lbqlin.gissuperiortospin=
dimpling.Forlivesgreaterthen16 cycles,thefatiguestrengthsof
alljointsliewithtna rathernsrrowscatterband.

AluMrmmResearchLaboratories
AluminumCompanyofAmerica

NewKmsington,Pa.,Wne 1,1949
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Item

23

24

25, 4:

26

27, 35

28

35, *

37, 3e

44

y5

F, 53

Alloy and tape]

ammd 24w36

aAlolad 24S436

%lolad T&-T6

AlOlad XA7W

%1.olad -3

aA1.oLai 24WMl

Alol.d 14E-JJ?4

Alolad 1424%

Alol.ad 756+5

PJ.olaa 7!394%

Alolad Tx3-T6

%ee also referanoe2

.

ThiCkhess
(in. )

beet

.Ck%

.068

.064

.C64

.064

.64

.C64

.64

.(%3

.@%

.@53

Alolad
Ooating:

0.0016

.0016

.0318

.0018

.0016

.0016

.0Xf3

..cm8

.O@l

.Oo@

.0u22

misrlal

62xTH

62968-2

63317

66420

67793-1

6n93-2

74+65

WI’67

75935

75977

80503

Parallel to direoticm of rolling

!cmlsilm
pa&

‘&gw

73,5X

80,350

70,450

68,803

68,SQ0

65,5@3

68,850

.-----

------

------

‘TenSilt
yield

(Psi)

60,gm

69,650

71,203

60,850

51,700

62,500

47,3cm

62,qo

--.---

--.---

------

Wmgaticm
in21J1.
parocmt)

15.5

6.5

+0

ILo

20.3

6.5

21.5

11.o

----

----

----

oOm-
irwSiv’e
yield
‘~
(Psi )

------

------

----.-

------

------

61,750

37>W

61,650

------

------

------

nOrD?alto dlreotim of rollfilg

Tensile
lh-mgtl
(pal)

70,050

W,6W

78,WJ

70,450

66,850

67,2X

@+,&xl

68,2i0

79,6C0

78>050

@,350

Tensile
yield

Rmmg’u
(psi)

*,1OO

68,2CKI

66,850

%>*

44,400

60,150

+0,350

60,700

68,350

67,000

66,500

Elcmgatiat
in2 in.
:peawm-t)

14.0

6.3

14.0

1.1.o

19.0

6.3

20.5

9.5

X2.5

U.3

u.8

cum-
)resBiPe

jield

(Pi)

------

------

------

-..---

------

62,400

43,&nl

‘y3cm
------

------

------



H-em

26

2a

35

TAsIiEn.-r mcsmmmmm- AmJRmuLfJsm mmmE mm] Jom

242431 mm m 0.oS4.—mowrmcK ALoMo Sm

[Au tastsImde with ocqlda remr.ml of EltresB]

‘hmw-

A1.old KA75e46

JIOMA24s-3!81

Alolad 14s4

Mun@.otured

heal style
of rivet

mazier

mazier

-1
-4
-3

67793-M
-2

2

74466&2
4-7

4-6
-3-5
-3-U
-24
3i~

JA3
-3-1o
-2-2
-&l

4-14
+15

Lcd yr
rivet

(m)

1230
35G
250
2LXI
1~

lm
80Q
@o

U.50

1260
Imo
lCW
900
y30
ml
5@3
413
m
393
3W
3(X2
200
200
174
16~

mmber of
cycla9

Statio
401,500

1,327,200
1,437,XXI

12,699,600

800
9,700

39,9Lg

Bta.tio

2,63
i3,a29

99,400
S2Mo

125;4al
195,4m
303,600
185,500
820,000

1,265,200
7,cs21,600

“ 8,371,1w
3,739,~

uk,870,1m

Type of
failure

ml-et
Sheet
sheet
Sheet
Shmt

Riwlt
Rivet
sheet
Blvet

RlvOt
BuOkled
Buokled
sheet
RlvOt
sheet

UnOertdn
Shaet

UnOer’t.zb
Sheet
Bheet

WnOertain
Sheet
sheet
sheet
?iOM

hwhlne
wed
(2)

A
AsL
Am
Am
ARL

K
K
K

K

A
2-in.
24U.
2-in.

K
Am
K
m
K
K
Am
Am
K
K
K

Refereaoe

rigtrre M

FIgrm 14

Ilgwa 15
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36

’37

1.
39

AlOl.d14s+4 I

Alald14a-r6

Alaldlhs-m

Witiaml (lameil’minrceumv92.

m’a?.iac

M
~

-2-7
JL-16

-&6
-l=?-

~

4-33.
-1-2

4-10

~;

-+7
g

-23
-3–10
-2-2.
-2-1

-3-5

7hwE

+7

A

S-7&

750
7C0

?;
450

390

?:
201

1250

1C50
550
55’3
400
3*
300

1?5
w

ti
U%
w

Swiberof
qule.

fitath
671

It%
6E,ym
75>W
h,ti

4%%
470,4ml
832,@

?!%$%
+365,m
5,247,200

454>530>s00

Statio
m

1,%6
650’7
&,&m
3iq.oo
W>WJ

l,*,lW
k,w,sm
4,S5,603

um,2k3,sm

Sbmtlo

;
7,57EJ
&,!Ym
k5,&l
%7,500
TwM
ug,lm
22L300
4&7,100

%5W*
5,W,W
5,432,1KQ
U,’c@,m
a,m,w

Tme of
failure

E.int
W=@+cln
ml’wt
Slwot
Sh3et

lmnm-taln
mlacut.mn

L!Jmet
abet
Eme

RIvut
Im’et
brat
sheet

S&et

==’?
ml’ot
2baet
Skst.
Slkmt
Bbset
Sh9et
ShOOt
llcas

2A.
24%
Hn.

it

Am
r
Am

2
K
K
K

A
Am,
m
Au.

‘2&
Wn.
K

m
m
mm

mL
JmJ

K
K
x

03
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43

44
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sheet iu.oy
(1)

AIClsa 24S-T3

Alolaa 75SJ16

Dal data Klveu

Manufaoturwd
head style
of rivet

Oouotermmk
(mehlne)

countersunk
(rmohine)

mlmtermln.k
(spinMmple)

n referauoe 2.

Sge0im3n

67793-1+2
-1-8
-3-’7
-2+
–l–3
-1-2
-1-1

-3-10
-3-U

63317

:Z

-1-3
-1-2
-1–l
-2-1#
-2-6
-+7

75935
-2-3
-2-1
-2-2
–3-5
-3-6
JL--

-9

Load per
rivet
(lb)

1010
gal
750
550
450
350
250
200
lea
150

800
no

;;
450
350
250
200
l~o
120

1270
4oa
300
200
170
160
996
w
604

Hwrber of
oyoles

Statlo
483

12,422

1%:
383,003

2,19’7,2LX2
5*.507,~oo

14,122,300
342,719,000

Statio
28

60,;~
1.34,800
260,300
876,600

2,135J~
5,741,600

100,552,COO

stetic
44,80Q

291,800
3,033,500
3,524,700

288,290,800
U27

1,725
1.4,500

I?ypeof
Pallure

Rivet
Rivet
Sheet

Rivet

Sheet
sheet

Shmt
None

Rivet
Rivet

Sheet
Sheet
Sheet
sheet
Sheet
None

Rivet
Sheet
Sheet
Sheet

Rone
sheet.
sheet

M8chlne
need
(2)

A
2-in.
2-in.
JRL

ARL

m

AKG

A
A

2-.ln.
ARL

ARL

ARL

ARL

A
Am
ARL

AuL
ARL
K
K
K

Reftmmoe

Figure 19
.’

Figure 20

Elgom a.

‘2A,~lw ~vera~ ~Bt* ~e; ~, Nuurhm Research Laboratories rotatini+mam’ fatisue ~~;

X, KrOuee dlreotitimw fatigue mao~e; 2-in., rotating+eam fatigue msohiue for &ln. +tMneter apasimens. w
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Item
sheetalloy

(1)

Alolad7y+?i6

Mr3m7w16.

AlOld 7y3Jni

!i!lmEII.— rmcEEm(mw2mm4ms Alal EB30Lm3 (W FATl?F02 =!IS - bnolndd

MmmtaO+aawl
head .s*le
of rivet

(* -10)
(lF-ml rive-w

Cumt.mmulk
(cdn dimple)

Speolmm

75977
-1+
-1-1
-1-3
-1-J+

-14
-2-g
-2-13
-1-1o
+

ZE

-2+
-14

-2--(

-1--1
3-X2

i?qom
-3E?
-3-10

~

-L-3
-1-2
-2+
-1+

-2-6

Load pm
rivet
(lb)

ma~c.
229,6cil
159,UXI
F8,31xI
‘%1*4M

46,936,300
207,763,7~

532
2,6cm
3>4Q0

kg

Statio
2,200

188,500
368,’p3

l,=w3,4m
3J%4,m
2,775,300
1,479,500
12,Q6,E2J0
44%?35,100
I 43

Statio
UT

l,lCYJ
4.ioo

10; EJCHY
U300
u,i’~
295,3w
683,800

2,311.4,400
3,480,900

ll\,5gl,6m

me of
failure

8heet
Sbaet
Sheet
sheet
2h08t
limla
Elbaet
sheet
Shrmt
Shmet
tie+
2haet

sheet
Bhnut

um~

::

E%.?@
Sheet
Wine.
ShWt

mlw-h
she+
Sheet

mmrtain
sheet
2t16ut

shout
meat
Rhea’
Hale

Am

m
m

m
K
K
K
K
K
K

K

Am
m
Pm
m
m
m
mL
K

K
x
K

A&
mu

mu!
A

Mu.

R@re 2?

_ 24

.
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15muauinnul
head Strlo
or riwt

(a)

Brazl.m

Exazi.m

Brasim.

BrLulor

Cmrrtmml#
an7nt0rcF51P

Omtamb?
omrkxBu&

12m

lW

J-m

v=
J&@
Km

me
1.3m

w
lox

16ss

Em.

*

Ujce

m

%lTen IMallnWwre all flat.
%tilm follwing fatlsue dawglmn hmu W* roumins m’9nin5: B, riti f811~0J S, -t f4ilvT03 U,
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Figurel.-Rivetedspecimen,0.064-inch-Wck(l+@ge)sheet.Msxirnurn

‘iVet‘he’& -inchdiameter.
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Figure 2.- Psmel for fatigue tests of riveted joints.
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Figure3.-Panelforstatictests&rivetedjoints.
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Figure4.-ARL rotating-beamfatiguetestingmachinedesignedandbuiltat
AluminumResearchLaboratoriesin1942.
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Figure5.-The2-inchrotating-beamfatiguetestingmachinedesignedand
builtatAluminumResearchLaboratoriesin1930.
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F@ure6.-Krousedirect-stressfatiguetestingmachine.
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Figure 7.- Itlxtures for louiing riveted joints in ARL rotating-beam fatigue macMne.
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Figure 8.- Flxtures for loadjng riveted joints in 2-Lmh rotat?ng-beam fatigue machine.
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I?lgure 9.- Shear fatigue tesh of joints with &nch-diameter 24S-T91 bmzier-head rivets driven flat ti

drilled holes. 9pecimen, AIclaii 24S-T36 sheet 0.CM4inch thick by 1 tich wide. For data horn which
curve is plotted, see table ~, reference 2. All tests made with complete reversal of stress.
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.Figure 10.- Shear fatigue tes~ of joints with &inch-diameter 24S-T91 brazier-head rivets driven flat in

drilled holes. Specimen, Alclsd 24S-T86 s~%et 0.064 inch tick by 1 inch wide. For data from which
curve is plotted, see table II, reference 2. All tests made with complete reversal of stress.

, ,

5!



* ,. , ●

leco

1402
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Km

8(X3
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4al
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T
Cmmasawn
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B

Figure 11.- Shear fatigue tests of jbhts with ~inch-diametar 24S-T31 brazier-head rivets driven flat in

0

d.rllledholes. Specimen, Alclad 75S-T6 sheet O-CM inch thick by 1 inch wide. For data &om which
curve is plotted, see table II, reference 2. AU tests made with complete reversal of stress.



“J 1 m

‘\

\
\ .

“-..
\

4))mu&Mmafine+amfum fmaldm \

+Toiutd51mthU \

W.m4wrc$cyd.?d

g

Figure 12.- Shear fatigue tests of joinfi with &inch-diameter 24S-T31 brazier-head rivets driven flat in n
*

drilled holes. Specimen, Alclsd XA7Ef3-T ~~eet 0.064 inch thick by 1 @h tide. For data from which s
curve is plotted, see item 26, table II of present paper. AU tests made with complete reversal of stress. ~
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Figure 13.- Shear fatigue tests of joints with &nch-di&uneter 24S-T31 brazier-head rivets driven flat h

drilled holes. Specimen, Mclad 24S-T3 sheet 0.064 inch thick by 1 inch wide. For data from which
curve is plotted, see table D.of reference 2. All tests made with complete reversal of stress.



Figure 14. - Shear fatigue tests of jotits with &nch-diemeter 24s-T31 brazier-head rivets driven flat in

drWed holes. Specimen, Alclad Z4S-1731 sheet 0.064 mch thick by 1 inch wide. For data from which curve
is plotted, see table II of reference 2 ad item 2S, table It of present paper. AU tests made with
complete reversal of stress.

# ,

!4

.



* ,

I

Figure 15.- Shear fatigue tests of joints with -&-inch-diameter 34s-T31 brazier-head rivets driven flat in

drilled holes. Specimen, Alclad 14s-T4 s~~t 0.03-4 inch thick by 1 inch wide. Fbr data from which
curve is plotted, see item 35, table II of present paper. A-Utests made with complete reversal of stress.
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Figure 16.- Shear fatigue tesLsof joints with ~inch41smeter 24S-TS1 countersunk rivets driven in

machfne-countersunk holes. Specimen, Mclsd 14S-T4 sheet 0.IX14inch ~ck by 1 inch wide. For
data from which curve is plotted, see item 96, table II of present paper. All tests IDde with COD@&e
reversal of stress.
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Figure 17.- Shear fatigue tests of joints with &inch-diaxaeter 24S-T91 brazier -head rivets driven flat in

drilled holes. Specimen, Mcl.ad 14S-T6 sheet 0.064 inch thick by 1 inch wide. For data from which
curve is plotted, see item 37, table II of present paper. All test9 made with complete reversal of stress.
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Figure 18. - Shear fatigue tests of joints with ~tih-diameter 24S-T31 countermmk rivets dxiven in

machine-countersunk lwles. Specim+ Al&d 14S-T8 sheet 0.084 inch thick by 1 inch tide. For !i3
data from which curve is plotted, see item 38, table II of present paper. All test9 msde with complete
reversal of stress. g
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Figure 19. - Shear fatigue tests of joints with &mh-dWmeter 24S-’3%1couutersuuk tivets driven in
1 machine-countersunk holes. Specimen, Alclad 24S-T3 sheet 0.CX34inch thick by 1 inch wide. Em

data from which curve is plotted, see item 39, table II of present paper. All tests made with
complete reversal of stress.
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IWyre 20.- Shesr fatigue tests of joints with &inch-diameter 24S-T31 countersunk rivets driven in

machhe-countersunk holes. Specimen, Mclad 75S-T6 sheet 0.034 inch thick by 1 inch wide. Fbr
data from which curve is plotted, see item 43, table II of present paper. All tests tie witi
complete reversal of stress.
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I?lgure21,- Shmu fatigue tests of joints with &nch-dimneter 24S-T31 countersunk rivets driven in

spin-dimpled holes. Specimen, Alclad 7hS~T6 sheet 0.064 inch thick by 1 hch wide. Fbr data
from which curve is plotted, see item 44, table H of present paper. All tests made with complete
reversal of stress.

I



1F34JJ

[4m
x

L2m

Ian -

.sm

Om
●
o
x

.+.
4m

m

o

.1 1 10 l& l@
Nnmbu

=!

IL@

Figure 22.- Shear faUgue tests of joints with &inch-dismeter 1’7S-T31countersunkrivets driven in

spin-dimpled Mes. Specimen, Alclad 75S~?C’6sheet O,C&linch thick by 1 inch wide. For data
from which curve is plotted, see item 45, table H of present paper. All tests made with Complete

reverssl of stress.I I
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Figure 23. - Shesr fatigue tests of joints with #inch-dismeter 34S-T31 countersunk rivets driven in

coti-dimpled holes (dimpled “coldB at room temperature). Specimen, Alcl.ad 75s-T6 sheet 0.064 inch
thick by 1 tich wide. For data from which curve is plotted, see item 52, table II of present paper.
All tests made with complete reversal of stress. w
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Figure,34.- Shesr fatigue tests of joints with &inch-dtsmeter 34s-T31 countersunk rivets driven in
$

+
coin-dimpled holes (dimpled ahot,n with heated tooIs). Spec@en, AJclad 75S-T sheet O.0S4 inch E3
thick by 1 inch wide. IRmdata horn whtch curve is plotted, see item 53, table II of present paper.
All tests made with complete reversal of stress. ~
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Figure 25. - Results of shear fatigue tests of joints with &nch-diameter 34S-T31 brazier-head rivets

driven in drflled holes. Specimens, Alclad sheet 0.004 inch thick by 1 inch wide, various alloys and
tempers. All t.est9 made with complete reversal of stress.
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Figure 26.-
$

Results of shear fatigue tests of& inch-diameter 24s -T31 countersunk-head rivets driven
u

inmachine-countersunk holes. Specimens, Mclad sheet O.CM inch thick by 1 inch wide, various alloys “a
@ tempers. All tests made with complete reversal of stress. !s’PN
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Figure 27. - Results of shear fatigue tests of riveted joints. Specimens, Alclaxi sheet, 0.064 inch thick

by 1 tich wide, various alloys and tempers. Rivets, ,%—Inch-diameter 24S-T31, brazier-head in drUled
holes and countersunk-head in machine-countersunk ~~les. Each scatter band includes Alclad 75s-T6,
24S-T3, 14S-T6, and 14S-T4. Band for brazier-head rivets also hmludes 24s-T81 end 24s-T86. All tests
made with complete reversal of stress.
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Figure Z6.- Results of shear fat@s tests of rivet.sd joints. Spectiq Alclad 7i5s-T6 sheet 0.064 inch

thick by 1 inch wide. Rivets, ~-inch-diameter 24S-T31, brazier-head and countersunk-head in

different tgpes of holes. ‘AU tests tie with complete reversal of stress.
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I?@re 29.- Restits of sheu fatigue tests of riveted jotits. Specimen, Alclad 75S-T6 sheet 0.064 inch

thick by 1 inch wide. Rivets, -$-inch-diameter 24S-T31 countersunk-head driven in holes coin-

dimpled or spin-dimpled. All tests made with complete reverssl of stress.
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